Aims: This article reports on the development and psychometric properties of an instrument to evaluate school-based HIV/ AIDS interventions aimed at adolescents in three African sites. Methods: The instrument was developed in a series of steps that involved a review of existing instruments; use of empirical data and secondary literature supporting an association between the variables of interest and sexual intercourse or condom use; operationalizing the constructs of the theoretical model employed; and using the objectives of the intervention. Test-retest reliability studies were conducted at each site. Results: The questionnaire demonstrated good internal consistency and adequate test-retest reliability. Cronbach's alpha was higher than 0.50 for all the 10 psychosocial scales, while Cohen's kappa showed poor to substantial test-retest reliability on the sexual behaviour items (k ¼ 0.14 to 0.69). Conclusions: We conclude that the instrument had sufficient test-retest reliability and internal consistency.
Introduction
The school is an important setting for the prevention of HIV infection through heterosexual contact as young people are disproportionately affected. It offers the opportunity to reach large numbers of young people, and has existing infrastructural systems into which interventions can be incorporated. It is also a setting where much of adolescents' behaviour is learned and reinforced through peer networks. Thus, it presents opportunities to influence not only individual-level factors such as beliefs, attitudes and self efficacy, but also interpersonal factors such as group norms. Some of the evaluations conducted in Sub-Saharan Africa (SSA) and other parts of the world provide evidence that school-based interventions have the potential to successfully prevent or change risky sexual behaviours if they are well designed and implemented with fidelity [1] [2] [3] [4] [5] [6] [7] .
However, recent reviews of studies in SSA [3, 8, 9] indicate that there are only a few school-based interventions that have been subjected to thorough systematic evaluation. There is therefore little evidence in SSA of positive adolescent behavioural changes as a result of school-based interventions, particularly those that are implemented in the classroom by teachers. The reviews suggest that absence of positive intervention effects on behaviour may not be entirely due to the poor design and implementation of interventions, but can also be partly attributed to poorly designed evaluations. These reviews found most evaluations to have important methodological and design shortcomings, which limit the extent to which the findings can be confidently interpreted [3, 8] .
Evaluation research data have important implications for HIV/AIDS interventions. They provide critical information for public policy and future design and development of interventions. Thus, accuracy of the assessment of intervention outcomes and sexual risk behaviours among adolescents is crucial. Most research on the effectiveness of sexual behaviour interventions rely heavily on self-reported data, which are subject to biases such as poor recall and over-and under-reporting. While there are mixed results of the reliability and validity of selfreported data by adolescents [10] , a number of previous studies on a range of risk behaviours have concluded that adolescents can indeed provide valid and reliable self-reported information [11] [12] [13] [14] . However, it is important that the data collection instruments are developed or modified specifically for the population of interest, and that valid and reliable measures of the relevant variables are available. It is also important that reports of evaluation studies provide information on the procedures employed in developing outcome evaluation instruments [15] . This is especially essential in international and multi-regional studies where a standard instrument is employed in different cultural settings. This paper reports on the development and psychometric properties, namely internal consistency, reliability, face and content validity of a theory-based instrument designed to assess psychosocial constructs and behaviours related to sexuality and HIV/ AIDS risk among grade 8 students in South Africa, and grades 5 and 6 students in Tanzania. These grades were selected as the majority of students were expected to be aged 13 or 14 years in each country. The aim was to develop a valid and reliable instrument to evaluate outcomes of teacher-delivered HIV/ AIDS interventions at three sites, Cape Town and Mankweng in South Africa, and Dar es Salaam in Tanzania. The project acronym was SATZ, which stands for South Africa and Tanzania. A fuller description of the project has been published elsewhere [16] .
The aims of the SATZ project were to prevent HIV infection among adolescents by: (a) delaying the onset of first intercourse or of intercourse in new relationships for those who have already experienced intercourse; and (b) promoting condom use among those who are already sexually active. The conceptual framework that guided the design of the intervention and the development of the evaluation instrument was an extended version of the Theory of Reasoned Action which included skills and barriers as important interpersonal and environmental mediators of behaviour [16] . This theory was used in the development of the intervention, and the selection of scales and the content thereof.
Ethical considerations
The study was approved according to the ethical review procedures of the universities and educational authorities at each of the study sites. Through the SATZ project coordinating centre at University of Bergen, the project was approved by the Regional Committee for Medical Research Ethics in Western Norway. Permission was also obtained from principals of all participating schools, and passive parental consent was obtained. A letter introducing the project, describing the objectives, procedures and ethical considerations was sent to parents and guardians at all participating schools. The participating students signed an assent form agreeing to be part of the study after they had been provided with an explanation of the study; however, they could withdraw from the study at any point.
Methods

The interventions
The design and implementation of the intervention programmes at each site was based on the Intervention Mapping (IM) approach [17] [18] [19] . Intervention mapping is a protocol for the systematic application of theory and empirical evidence to the design and evaluation of health promotion interventions on the basis of (a) needs assessments and capacity analysis; (b) theory about behaviour and behaviour change; and (c) collaborative planning [17] [18] [19] . Intervention Mapping has been used in several studies to develop school-based HIV or sexuality programmes [20] [21] [22] .
Samples and settings
Different samples of learners in schools that were typical of but not part of the outcome evaluation study were involved in the various stages of questionnaire development by participating in the pilot or test-retest stage. Thus, no students participated in both the pilot and outcome evaluation studies. All students participating in the questionnaire development phase of the project were selected on a convenience basis from high school grade 8 in Cape Town and Mankweng and primary school grades 5 and 6 in Dar es Salaam.
The participating schools in Mankweng were all in a rural area while those in Dar es Salaam were located in urban, peri-urban or rural areas. All the Cape Town schools were urban.
The questionnaire was initially piloted with approximately 50 students at each site. Test-retest studies were conducted in 2003 in Dar es Salaam (n ¼ 217), Cape Town (n ¼ 295) and in Mankweng (n ¼ 120). Based on the findings from this test-retest, the instrument was revised and a second test-retest study was conducted in early 2004 in Dar es Salaam (n ¼ 198) and in Cape Town (n ¼ 197). In Mankweng, the questionnaire was tested a second time with 100 students, but a retest was not conducted due to logistical problems. The instrument and the various development steps are described in greater detail below.
Questionnaire development
Step 1: Review of existing instruments: In the first stage of instrument development, we compiled a catalogue of relevant self-or interviewer-administered questionnaires used in previous studies with young people particularly in African settings [11, 12, [23] [24] [25] . We then selected items that were relevant to the conceptual framework of the study and the intervention objectives. We included items to measure attitude towards delay of sexual intercourse and condom use, knowledge about HIV/AIDS, relationship with parents, behavioural intentions, beliefs about HIV/AIDS, health seeking behaviour, social influence, self-efficacy, subjective norms, behaviour and exposure to HIV/AIDS information. Emphasis at this stage was on including all items and scales relevant to the broad objectives of the study. This resulted in a questionnaire containing 208 items covering a broad range of variables. The reliability and validity of a few of these scales were known from studies conducted with school-going adolescents elsewhere in SSA [26, 27] .
Although psychosocial models have been widely used in the investigation of condom use among young people, we found fewer items measuring the influence of these determinants on postponement of sexual intercourse. Where items for a particular construct or intervention objective were not available in the catalogue, we developed questions based on our experience of working with adolescents.
Step 2: Reviewing the instrument with stakeholders: To establish face and content validity, the instrument was discussed at a SATZ project team workshop and with the advisory boards and expert panels at each site. The advisory boards and expert panels consisted of representatives from non-governmental organizations, education departments, teachers and students. The questions and response options were checked for vocabulary, culture, language and age appropriateness. We ensured that the items were consistent with the constructs of the theoretical framework. We also checked that the items reflected the specific objectives of the interventions. For each scale, items that fulfilled these criteria of relevance and appropriateness were retained. Furthermore, correlation matrix analyses were conducted to investigate the construct validity of the scales. It was decided through this process that separate versions of the questionnaire should be administered for males and females as items that were gender specific were cumbersome and some required skip instructions.
Step 3: Translation and back-translation: The resulting questionnaire with 188 items in English was translated into Kiswahili, Xhosa, Afrikaans and Sepedi. The translations were done by professional contractors that were not part of the project. To check for accuracy of translation and to ensure that the original meaning was preserved, the translated versions were then translated back into English by individuals who had not been previously involved in the questionnaire development and translation process. The research team checked the back translations to ensure that each question, instructions and response options were accurate. The ordering of items was consistent in all the languages.
Step 4: Piloting the questionnaire: To further assess face and content validity, the instrument was piloted with small samples of students in the grades of interest at the three sites. The questionnaire was tested for readability, relevance, language, comprehension, cultural and age appropriateness. Teachers at the schools were requested to bring together a group of male and female learners for this exercise. They were not given any criteria for selecting the learners but were requested not to choose only the outstanding students. The students completed the questionnaire individually. They were requested to take note of or ask about anything in the questionnaire that they had difficulty understanding. Field staff also took note of questionnaire items and instructions that the learners appeared to have difficulties with so that these could be checked.
Group discussions were held immediately after completion of the questionnaire. The purpose of the discussions was to obtain feedback on the instrument. As the questionnaires were gender specific, discussions facilitated by experienced researchers were conducted separately for boys and girls. Learners were assured of confidentiality and requested to maintain the same among themselves. The participants gave feedback on the instructions, words used in the instrument, questions that they found difficult to understand or to answer, questions that they thought required rephrasing, and those that they found too sensitive. They also provided alternative terminology for certain concepts, particularly on sexual behaviour. Based on this feedback, the instruments were revised, translated and back-translated accordingly. A test-retest reliability study of this new instrument consisting of 185 items was conducted with larger samples at each site.
Step 5: First test-retest study: The questionnaire was administered in Dar es Salaam, Cape Town and Mankweng to the same group of learners on two occasions within an interval of 19-23 days. Results from the three sites were compared. Substantial revisions were made to the instrument, as the initial questionnaire was too long and took learners up to 2 hours to complete. Thus, it became necessary to conduct a second test-retest. As new items were not included at this point, no further translation and back-translation was conducted.
Step 6: Second test-retest study: The instrument tested in the second test-retest study measured demographic characteristics, and potential determinants of delay of sexual intercourse and condom use, namely knowledge, attitudes, injunctive norms, norms, self efficacy, outcome expectancy, skills, barriers, communication with parents, substance use, violent and sexual behaviour. The time between the test and retest ranged from 13 to 17 days. This questionnaire, consisting of 155 items, was then employed at baseline, 6-and 12-14 month follow-up surveys to evaluate the SATZ interventions at each site. Baseline data were used to assess construct validity of the questionnaire (not reported in this paper).
Questionnaire administration procedures
The questionnaire was administered at the schools during regular school hours by project field staff, with no educators being present. At all stages, the instrument was administered in English, Afrikaans and Xhosa in Cape Town, in Kiswahili in Dar es Salaam and in Sepedi in Mankweng.
A standard fieldworker training and questionnaire administration protocol was employed at the three sites. The same instructions were read to all the participating students. To link data for each respondent at test and retest, a unique number was assigned to each questionnaire at the first administration. The students were supplied with an envelope into which they put this number, signed across the seal or put any other unique seal as extra assurance of confidentiality, and gave it back to the researchers. At the second administration, the students opened their envelopes, and entered this number onto the new questionnaire.
Paper and pen questionnaires were administered in Dar es Salaam and Mankweng at all stages of the study. In Cape Town, paper and pen questionnaires were administered during the pilot phase. At the first test-retest study, half the learners completed paper questionnaires while the rest completed an electronic questionnaire on a Personalized Digital Assistant (PDA). The aim was to test the feasibility, acceptability and test-retest reliability of the electronic questionnaire compared to a paper version of the same. The comparative analysis showed the testretest reliability of PDA and paper questionnaires to be similar. PDA questionnaires also had additional advantages such as less financial costs and better evaluation of confidentiality by respondents. Data from the electronic questionnaires were also available in a spreadsheet immediately on completion of the questionnaires, thus shortening the period between data collection and data analysis and eliminating common errors associated with manual data entry. Results of the comparison of reliability of paper and PDA questionnaires are available elsewhere [28, 29] . Based on these results, the PDA version of the questionnaire was used in Cape Town both during the second test-retest study and in the main SATZ study.
Analysis
The analyses were combined for both sexes because they completed identical questionnaires except for some wording differences.
Analysis of the test-retest reliability data were conducted separately for each site. Psychometric scales were scored using Likert's method of summated ratings. Items were scored from 1 to 5 in the same direction (least favourable to most favourable). The scale score was obtained by computing the mean of the summation of all the scores for each item in the scale. The assumption with the Likert method is that the items contain approximately the same proportion of information about the construct being measured, and contribute equally to the total scale score [30] .
For the knowledge items, the scale score was computed by summing up the scores for each response item. A correct response was coded 1 and an incorrect or ''don't know'' response was coded as 0. Both for the knowledge score and for the other cognitive constructs, cases with missing responses to more than 50% of the items on a scale were recoded as missing and excluded from the analysis for that particular scale. For those with information on 50% or more of the responses, the missing data were replaced with the scale mean to obtain a score for each valid case. Behaviour items were coded 1 for having engaged in the behaviour and 0 for not having engaged in the behaviour. Analysis was conducted only for respondents whose test and retest data could be matched. All analyses were conducted using the Statistical Package for Social Science (SPSS version 12).
Internal consistency
We computed alpha coefficients to measure internal consistency for each scale using baseline data. A Cronbach alpha coefficient of 0.81 to 1.00 indicates excellent reliability [31] . The threshold may, however, differ depending on factors such as the number of items, population of interest and the nature of the study [32] .
Using data from the first test-retest, we compared the Cronbach alpha for the three sites. For each scale, each item was correlated with the scale total. An item was removed if inclusion of the item resulted in a lower alpha (a reduction of at least 0.02). Using this procedure, we dropped 30 items from the survey. The final instrument with 155 items was administered at the second test-retest study. We repeated the above analysis with the data from the second test-retest.
Reliability
To assess the test-retest reliability for categorical Likert-scale data, we computed intraclass correlation coefficients (ICC) using data from the second testretest study. The intraclass correlation coefficient is a measure of agreement of values within cases or between two or more quantitative measurements. The closer the ICC is to 1.0 the greater the test-retest reliability. We also computed Cohen's kappa to measure the test-retest agreement of the dichotomous variables on self-reported sexual behaviour. Kappa values can be characterized as 0-0.20 poor, no agreement beyond chance; 0.21-0.40 fair; 0.41-0.60 moderate; 0.61-0.80 substantial; 0.81-1.00 almost perfect agreement [31] . There are two situations, however, where the observed agreement is a superior measure of agreement than kappa. First, if the p-value for McNemar's test is 50.05. Second, if the prevalence rates are 55% [33] . Where this was the case, only the observed agreement is reported.
Results
The results presented are from the second test-retest reliability studies conducted in Dar es Salaam and Cape Town only, as this was the questionnaire that was employed in the outcome evaluation study.
This final questionnaire contained a total of 155 items. The average time for the learners to complete the questionnaire was about one school hour. The variation in time required to complete the questionnaire was larger between learners within classes than between sites. The average time for data collection among learners using paper and pen questionnaires or the PDA did not differ in any systematic manner. The number of items, scale descriptions, internal consistency and test-retest reliability results for the main outcome scales and items are presented in Tables I and II. As can be noted from Table I , the mean scores at test and retest were slightly lower in Dar es Salaam compared to Cape Town. Overall, the instrument showed good to very good internal consistency at both sites for each construct. Cronbach alpha was 40.50 on all the 10 scales at both sites. The scales had particularly high internal consistency in Dar es Salaam, with a40.80 on 6 of the 10 scales.
Single measure intraclass correlation coefficients are reported. While the instrument showed excellent internal consistency on some scales, the test-retest reliability was moderate to good at both sites ranging from 0.45 to 0.70. The ICC for nine of the 10 scales was 40.50 in Cape Town while five scales had ICC greater than 0.50 in the Dar es Salaam sample. None of the scales showed unacceptably low reliability coefficients (ICC 0.40) at either site.
The Dar es Salaam sample reported a prevalence of oral sex of less than 5% at retest. This low prevalence adversely affects the kappa statistic, hence observed agreement is reported for this item. The observed agreement was 92.1%. Girls were consistent (0% prevalence) in their response to this item at both administrations while 11 and four boys answered ''yes'' at test and retest respectively. It is possible that some boys over-reported their sexual experience at the first administration. The kappa was 0.69 for the item ''ever had vaginal sex'' for the Cape Town sample, and poor to fair for the other two items for both samples.
Discussion
Seen in the light of the high number of school-based HIV/AIDS related surveys conducted in SSA settings [34] , there are surprisingly few methodological studies assessing the psychometric properties of the instruments applied [26, 27, 35] . In this paper, we have presented the development of a self-administered instrument to evaluate HIV/AIDS interventions for school-going adolescents in Tanzania and South Africa. Furthermore, we report the internal The test-retest reliability levels of the current study -although slightly lower on the item ''ever had vaginal sexual intercourse'' -were comparable to those of a previous test-retest sexual behaviour study conducted among adolescents in Cape Town [34] . The authors of this study reported kappa statistics greater than 0.80 for the ''ever had vaginal sexual intercourse'' item. Furthermore, the Cronbach's alpha values obtained in the current studies appear to be similar to or somewhat higher than those seen in studies with same age -or slightly older -learners from Arusha and Kilimanjaro regions in Tanzania [26, 27] .
The strength of the current study is that a detailed step by step approach was employed in different SSA settings in order to develop a comprehensive, self-reported questionnaire to assess psychosocial constructs and behaviours related to sexuality and HIV/AIDS risk. Relatively large samples were included in test-retest studies both in Tanzania and in South Africa. There are also some limitations concerning this study. First of all, we used the scale mean to substitute for missing data for those subjects with information on 50% or more of the items included in the scale. This may be problematic as people who do not answer tend not to represent the mean. However, as there were relatively few participants with missing data on any given scale, we do not believe that this has had a great impact on the reported results. Secondly, the Likert method applied in assessing attitudes, norms and self-efficacy assumes that the items contain approximately the same proportion of information about the construct being measured, and that they contribute equally to the total scale score. Unfortunately, data were not available for this paper to investigate the validity of this assumption. Furthermore, in applying the Likert method we transformed the answers in five-point scales using written categories to five-point scales using numbers 1-5. This transformation of essentially ordinal data to continuous scales is problematic. However, the approach is a common and well established procedure in studies of this kind [30] . Finally, while addressing the face and content validity of the instrument during the initial steps of the instrument development, we were not able to assess construct or predictive validity in this study. Thus, further studies are required to establish the validity of the instrument.
Overall, we concluded that the instrument had sufficient reliability. The analyses reported in this paper do not allow conclusions as to the validity of the instrument. However, if the instrument had been shown to have poor reliability, then we would have been able to conclude that the instrument also has poor validity. Prevalence was less than 5% and therefore observed agreement is reported.
